INTRODUCTION
Canine lymphoma is a hematopoietic neoplasm, characterized by the clonal proliferation of malignant lymphocytes, originating mainly in lymphoid organs, although different tissues of the organism may be affected (RODRIGUES et al., 2016; ZANDVLIET, 2016) . Several classification methods are proposed for lymphoma according to neoplastic cell morphology, primary anatomical location, clinical stage, and immunophenotyping (MARCONATO; GELAIN; COMAZZI, 2012) . Considering the anatomical classification, the following lymphomas can be observed: multicentric lymphoma with generalized lymphadenopathy; mediastinal lymphoma, in which the thymus and/or mediastinal lymph nodes are affected; alimentary or gastrointestinal lymphoma; cutaneous lymphoma; and extranodal lymphoma, where non-lymphoid organs such as the brain, kidney, and eyeball are primarily affected (RODRIGUES et al., 2016) .
The primary anatomical identification of the lymphoma is obtained through the association of clinical signs with the findings of the cytological and/or histopathological examination of the compromised tissue (ZANDVLIET, 2016) . In addition, other laboratory tests, such as blood count, serum biochemistry, and imaging tests are of fundamental importance in determining the extent of neoplastic malignancy and defining clinical staging (MARCONATO; GELAIN; COMAZZI, 2012). However, for some neoplasms, determining the tissue initially affected is not possible (ROSSI et al., 2015; ZANDLIET, 2016) .
Neoplasms of unknown primary origin, commonly referred to as cancer of unknown primary origin (CUP), are characterized by the presence of metastatic disease. However, the physical and complementary exams do not allow the localization or determination of the primary neoplasm, implying limitations to the definitive diagnosis and to the institution of an adequate treatment, besides being associated with a poor prognosis (SONDERGAARD et al., 2017) . In dogs, reports addressing CUP are still scarce, and the main neoplasms involved in these processes are carcinomas and sarcomas (ROSSI et al., 2015) .
Lymphomas are not classified as CUP since the identification of the primary neoplasm is easily determined in most cases (ROSSI et al., 2015) . However, in dogs with advanced and rapidly evolving metastatic lymphoma, the anatomic classification of this neoplasm may not be possible, implying difficulty in the precise diagnosis and therapeutic planning (SILVA; SEQUEIRA, 2016). Thus, the present report aimed to describe a case of diffuse lymphoma, at stage V and of rapid evolution; however, its primary location could not be identified in a four-year-old female-dog with multiple subcutaneous nodular proliferations.
CASE REPORT
A four-year-old female Rottweiler, weighing 34 kg, was treated at the Veterinary Hospital of the Rural Federal University of the Semi-Arid (UFERSA, Mossoró, Rio Grande do Norte, Brazil), with a history of anorexia, cough, breathing-pattern changes, and fast-growth oneweek skin neoplasms.
The animal underwent a physical examination, and multifocal neoplasms were present in the subcutaneous tissue. These neoplasms ranged from 1.0 to 3.0 cm in diameter, presented firm consistency, being adhered and distributed throughout the thoracic (dorsal and ventral), ventral abdominal regions, and medial aspect of the thoracic limbs (Figure 1) . Moreover, asthenia, right lateral decubitus attitude, generalized superficial lymphadenopathy, edema in all limbs, the presence of pain during palpation, and mixed dyspnea were observed. (2016) and Costa et al. (2015) .
The cytopathological examination of cutaneous lesions and bone marrow showed infiltration of individualized malignant lymphoid cells with round nuclei, sometimes presenting indents, being discreetly pleomorphic, exhibiting coarse chromatin and poorly evident nucleoli.
The cytoplasm was sparse, basophilic, and had vacuoles. Anisocytosis and anisokaryosis were present. The cytologic picture was compatible with lymphoma ( Figure  2 ). A: Subcutaneous proliferation exhibiting neoplastic lymphocytes (yellow arrows), with anisocytosis, anisokaryosis, and nucleoli sometimes difficult to distinguish, the cytoplasm is sparse and basophilic (40x objective, rapid Romanowsky stain). B: Bone marrow evidencing neoplastic lymphoid cell infiltrate (yellow arrows) (20x objective, rapid Romanowsky stain). Source: Personal archive.
Thoracic radiography revealed the presence of radiopaque nodular masses in the pulmonary parenchyma, suggestive of neoplastic processes ( Figure   3 ), whereas abdominal ultrasonography showed no structural alteration of the cavity organs.
Figure 3 -Thoracic radiography of a bitch affected by metastatic lymphoma of unknown primary site, showing a nodular pulmonary pattern (yellow arrow) of high radiopacity, in a latero-lateral projection.
Source: Personal archive.
The presence of neoplastic lymphocytes in the bone marrow led to the establishment of V-stage, which has the longest duration and the highest severity for lymphoma. Due to the high degree of weakness of the animal, in association with the laboratory results and clinical stage of the neoplasm, the tutor opted for euthanasia. The dog was referred for necropsy.
The necroscopic examination showed pale ocular and oral mucous membranes, subcutaneous edema in all limbs, but more pronounced in the pelvic limbs, and multiple subcutaneous and intermuscular neoplasms along the trunk and limbs, in musculature adjacent to the skull and diaphragm, with a diameter ranging from 1.0 to 3.0 cm. The superficial lymph nodes were enlarged, with architecture subverted and loss of the corticomedullary ratio. The left popliteal lymph node exhibited a narrow, circumscribed white nodular focal area measuring 1.0 cm in diameter. Lung and adipose tissue surrounding the pericardium showed multifocal nodules with coalescences of 1.0 to 3.0 cm in diameter. In the esophagus, stomach (region of the gastric fundus) and large intestine, multifocal nodules were observed, with central areas depressed and varying from 1.0 to 3.0 cm in diameter. All nodules described were firm and presented a white and compact cut surface (Figure 4 ). In addition, the liver showed evidence of a lobular pattern, and the spleen showed a moderate extent of siderocalcinosis plaques, mainly at the borders.
Samples were collected from the affected structures and sent for histopathological examination, being then stained with hematoxylin and eosin. Microscopically, a neoplastic proliferation was observed and characterized by the presence of coalescing foci of round cells, which are characteristic of small and medium lymphocytes with evident nucleoli, randomly distributed in the nucleus. They presented marked anisocytosis and cellular atypia, and high mitotic index. Histopathological findings were consistent with diffuse lymphoma of intermediate cells ( Figure 5 ). According to the clinicalpathological findings, a metastatic lymphoma was diagnosed, though it was not possible to determine the location of the primary neoplasm.
With the purpose of assigning the immunophenotypic characteristics of the neoplasm, an immunohistochemical examination was performed to search for molecular markers expressed on T lymphocytes and B lymphocytes, concluding the existence of a T-cell lymphoma ( Figure 5 and Table 2 ). (RODRIGUES et al., 2016) . Older animals, above seven years of age, constitute the most affected age group (NEUWALD et al., 2014; VILLAMIL et al., 2009) . Dogs up to four years of age are less likely to develop the disease, demonstrating that the case reported occurred in an age group unusual for cancer (VILLAMIL et al., 2009 ).
The dog of the present report fit the breed pattern predisposed to the development of lymphoma, since, according to some studies, there is a greater prevalence for such neoplasm in Boxer, Golden Retriever, German Shepherd, Labrador Retriever, Poodle and Rottweiler dogs (NEUWALD et al., 2014; VILLAMIL et al., 2009 ).
The clinical manifestations exhibited by the animal under discussion showed similarity to those in the literature (NEUWALD et al., 2014) ; highlighting that in some canine hematopoietic neoplasm cases, lymphadenopathy, progressive weight loss, anorexia, local (or generalized) edema, and emesis are the only reported clinical signs. The cutaneous lesions evidenced in the animal in question are related to the cutaneous form of the lymphoma, which is characterized by the formation of plaques and/or multifocal or even generalized skin nodules (DUARTE et al., 2016) . Neoplastic infiltration in the lower respiratory tract was also observed in the reported animal, generating a condition of chronic obstructive pulmonary disease (COPD), which is characterized by a chronic and continuous restriction of the gas flow to the airways, triggering the clinical signs (POSADA; MONKS; CASTRO, 2014), which justified the presence of cough and respiratory distress. Limb edema is highly evidenced in lymphomas, affecting mainly the pelvic limbs, due to obstruction to the lymphatic flow (CÁPUA et al., 2011; RIBEIRO; ALEIXO; ANDRADE, 2015) . This characteristic was similar to the clinical manifestation of the bitch in question, and a probable lymphatic obstructive process occurred in the development of pelvic limb edema.
Weakness and altered appetite were possibly related, in part, to the algic process secondary to the neoplastic presence, considering that the neoplasms may promote pain at any evolutionary phase of its clinical course, although the progression of the oncopathy intensifies the painful process (BILLER et al., 2016) . There were also different causes related to the eating disorder evidenced in the dog, which could be due to the local compressive action of the neoplasm, a relationship with paraneoplastic syndromes, or the generalization of the metastasis (BILLER et al., 2016; RIBEIRO; ALEIXO; ANDRADE, 2015) .
Despite non-specific, changes in the blood count have aided in staging the disease, which had already been reported as common in patients with lymphoid neoplasms (RIBEIRO; ALEIXO; ANDRADE, 2015) . This may occur owing to either direct tumor action on the lymphatic and hematopoietic organs or secondary effects on the paraneoplastic syndromes in lymphoma (CÁPUA et al., 2011) .
Anemia was one of the major paraneoplastic syndromes associated with lymphoma, mainly due to the release of neoplastic erythropoiesis-depressing factors (OLIVEIRA et al., 2013) . Thrombocytopenia was considered common by the literature reports and caused by the invasion of the spinal cord by the neoplasm, in addition to platelet consumption (ZANDLIET, 2016) . Although some animals with lymphoma show lymphocytosis, lymphopenia can also be observed due to a decrease in normal lymphocyte maturation or lysis of this neoplastic cell type (RIBEIRO; ALEIXO; ANDRADE, 2015), which probably occurred with the dog of the present case report.
Serum biochemical examination of dogs with hematopoietic neoplasms is often abnormal (MORTIER et al., 2012; ZANDLIET, 2016) . Hypocalcemia observed in the dog was not consistent with the literature (MIRRAKHIMOV, 2015) , since the majority of individuals with lymphoma present an increase in the serum calcium concentration due to the release of osteoclast activating factors, leading to an increase in bone resorption. This alteration is believed to be secondary to the production of parathyroid hormone-related protein (PTH) by neoplastic cells (BERGMAN, 2012; MIRRAKHIMOV, 2015) . Hypocalcaemia was related to the likely occurrence of hypomagnesemia, vitamin D deficiency, massive cell lysis, osteoblastic metastasis, or low levels of PTH (FAROLFI et al. 2015; OKAZAKI et al., 2017) .
Both the fast evolution of clinical signs, which hindered the relationship between clinical pattern and neoplastic disease, and the simultaneous affection of several organ systems as shown in the necropsy, the lymphoma could not be classified anatomically as seen in the literature (RIBEIRO; ALEIXO; ANDRADE, 2015; RODRIGUES et al., 2016) . Thus, determining the primary origin of the neoplasm was impossible, which justified considering the case in question as a CUP.
To the authors, the present report was a rare case of lymphoma whose origin could not be identified. Rossi et al. (2015) observed higher frequencies, in descending order, of non-determined neoplasms for carcinomas, sarcomas, melanomas, and mastocytomas but no cases of lymphoma. This information is corroborated by recent studies in human patients (GRECO et al., 2015) , in which lymphoma was the less diagnosed neoplasm of unknown origin.
Proliferation and rapid spread occur due to the extremely aggressive behavior of the unknown primary neoplasm (HEMMINKI et al., 2012) . In the present case, CUP diagnosis was recommended as some criteria had been verified, such as inconclusive clinical, hematological, and biochemical evaluations; primary location undetectable through complementary imaging tests; and histopathological findings incompatible with primary neoplasm, as suggested by several authors (BEVIER; SUNDQUIST; HEMMINKI, 2012; HEMMINKI et al., 2012; RIIHIMAKI et al., 2014) .
The characterization of phenotypic markers by means of an immunohistochemical panel was important for the identification and classification of neoplastic cells in the present case since this test allows evaluating fundamental determinants regarding aggressiveness and therapeutic response, which are closely related to the biological behavior and, therefore, with prognostic value. (CÁPUA et al., 2011) . Therefore, the identification of the cell type of the oncological disease as a T-cell lymphoma corroborated with the rapid clinical evolution and intense tumor dissemination exhibited in the dog in question, considering that T-cell lymphomas tend to be biologically more aggressive when compared to those of immunophenotype B (SILVA; SEQUEIRA, 2016).
Although the result of the immunohistochemical examination of the bitch of the present case defined the lymphoma as T-cell, in the literature the vast majority of canine lymphomas are described as being B-cells, representing 60-80% of the cases (PONCE et al., 2010; VEZZALI et al., 2010; RODRIGUES et al., 2016) . Such reports may explain the good rates of clinical remission of lymphoma in most canine patients undergoing chemotherapy protocols, unlike the animal in the present report, in which the advanced stage of the disease resulted in an unfavorable outcome, without therapeutic perspectives, and the impossibility of determining the primary site of neoplasm.
CONCLUSIONS
Metastatic lymphoma with unidentified primary origin may show rapid evolution and unfavorable prognosis in dogs. Due to the difficult clinical diagnosis, it is necessary to use several complementary tests. A greater number of studies are necessary to understand more about CUP related to canine hematopoietic neoplasms.
